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<150> US 08/480,261 

<151> 1995-06-07 

<160> 14 

<170> Patentin version 3.1 

<210> 1 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 

<400> 1 

ccatcacggg tggattcttg aaacaggtg 29 



<210> 2 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 



<210> 3 

<211> 172 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 

<400> 3 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 60 



<400> 2 

ccatcacgcc ccccgtcgac gataaaatag ttgctaagct acaagct 



47 



taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 120 

1 



atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 



172 



<210> 4 
<211> 172 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 
<400> 4 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 60 
taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 120 
atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 172 



<210> 5 
<211> 172 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 
<400> 5 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 60 

taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 120 
atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 172 



<210> 6 
<211> 172 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 

<400> 6 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 60 
taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 120 
atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 172 



<210> 7 

<211> 172 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 



2 



<400> 7 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 

taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 

atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 



<210> 8 
<211> 172 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 
<400> 8 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 
taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 
atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 



<210> 9 

<211> 60 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 

<400> 9 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 60 



<210> 10 

<211> 112 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 
<400> 10 

taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 60 
atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 112 



60 
120 
172 



60 
120 

172 



<210> 11 
<211> 172 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primers for producing mutants 
<400> 11 

ccatcaccat caccaagaag aaataattac atattaaata caatacatat gtaataataa 60 

3 



taaatatata aataaaataa ttacatatta aaaataatac ttaattataa aaacactata 
atttccataa atattaataa ataattaaaa ataaaataat aaataattaa tc 



120 
172 



<210> 12 

<211> 1851 

<212> DNA 

<213> Streptococcus pyogenes 
<220> 

<221> CDS 

<222> (828) . . (1583) 

<223> 



<400> 12 
ccatcacgca 


tcacuca cgt 


ttgacagctt 


atcatcgata 


agcttacttt 


tcgaatcagg 


60 


tctatccttg 


aaacaggtgc 


aacatagatt 


agggcatgga 


gatttaccag acaactatga 


120 


acgtatatac 


tcacatcacg 


caatcggcaa ttgatgacat 


tggaactaaa 


ttcaatcaat 


180 


ttgttactaa 


caagcaacta 


gattgacaac 


taattctcaa 


caaacgttaa 


tttaacaaca 


240 


ttcaagtaac 


tcccaccagc 


tccatcaatg 


cttaccgtaa 


gtaatcataa 


cttactaaaa 


300 


ccttgttaca 


tcaaggtttt 


ttctttttgt 


cttgttcatg 


agttaccata 


actttctata 


360 


ttattgacaa 


ctaaattgac 


aactcttcaa 


ttatttttct 


gtctactcaa 


agttttcttc 


420 


atttgatata 


gtctaattcc 


accatcactt 


cttccactct 


ctctaccgtc 


acaacttcat 


480 


catctctcac 


tttttcgtgt 


ggtaacacat 


aatcaaatat 


ctttccgttt 


ttacgcacta 


540 


tcgctactgt 


gtcacctaaa 


atatacccct 


tatcaatcgc 


ttctttaaac 


tcatctatat 


600 


ataacatatt 


tcatcctcct 


acctatctat 


tcgtaaaaag 


ataaaaataa 


ctattgtttt 


660 


ttttgttatt 


ttataataaa 


attattaata 


taagttaatg 


ttttttaaaa 


atatacaatt 


720 


ttattctatt 


tatagttagc 


tattttttca ttgttagtaa 


tattggtgaa 


ttgtaataac 


780 


ctttttaaat 


ctagaggaga 


acccagatat 


aaaatggagg 


aatatta atg gaa aac 


836 



Met Glu Asn 
1 

aat aaa aaa gta ttg aag aaa atg gta ttt ttt gtt tta gtg aca ttt 884 
Asn Lys Lys Val Leu Lys Lys Met Val Phe Phe Val Leu Val Thr Phe 
5 10 15 

ctt gga eta aca ate teg caa gag gta ttt get caa eaa gac eec gat 932 
Leu Gly Leu Thr lie Ser Gin Glu Val Phe Ala Gin Gin Asp Pro Asp 
20 25 30 35 

cca age caa ctt cac aga tct agt tta gtt aaa aac ctt eaa aat ata 980 
Pro Ser Gin Leu His Arg Ser Ser Leu Val Lys Asn Leu Gin Asn lie 
40 45 50 

4 



tat ttt ctt tat gag ggt gac cct gtt act cac gag aat gtg aaa tct 1028 
Tyr Phe Leu Tyr Glu Gly Asp Pro Val Thr His Glu Asn Val Lys Ser 
55 60 65 

gtt gat caa ctt tta tct cac cat tta ata tat aat gtt tea ggg cca 1076 
Val Asp Gin Leu Leu Ser His His Leu lie Tyr Asn Val Ser Gly Pro 
70 75 80 

aat tat gat aaa tta aaa act gaa ctt aag aac caa gag atg gca act 1124 
Asn Tyr Asp Lys Leu Lys Thr Glu Leu Lys Asn Gin Glu Met Ala Thr 
85 90 95 

tta ttt aag gat aaa aac gtt gat att tat ggt gta gaa tat tac cat 1172 
Leu Phe Lys Asp Lys Asn Val Asp lie Tyr Gly Val Glu Tyr Tyr His 
100 105 110 115 

etc tgt tat tta tgt gaa aat gca gaa agg agt gca tgt ate tac gga 1220 
Leu Cys Tyr Leu Cys Glu Asn Ala Glu Arg Ser Ala Cys lie Tyr Gly 
120 125 130 

ggg gta aca aat cat gaa ggg aat cat tta gaa att cct aaa aag ata 1268 
Gly Val Thr Asn His Glu Gly Asn His Leu Glu lie Pro Lys Lys lie 
135 140 145 

gtc gtt aaa gta tea ate gat ggt ate caa age eta tea ttt gat att 1316 
Val Val Lys Val Ser lie Asp Gly lie Gin Ser Leu Ser Phe Asp lie 
150 155 160 

gaa aca aat aaa aaa atg gta act get caa gaa tta gac tat aaa gtt 1364 
Glu Thr Asn Lys Lys Met Val Thr Ala Gin Glu Leu Asp Tyr Lys Val 
165 170 175 

aga aaa tat ctt aca gat aat aag caa eta tat act aat gga cct tct 1412 
Arg Lys Tyr Leu Thr Asp Asn Lys Gin Leu Tyr Thr Asn Gly Pro Ser 
180 185 190 195 

aaa tat gaa act gga tat ata aag tte ata cct aag aat aaa gaa agt 1460 
Lys Tyr Glu Thr Gly Tyr lie Lys Phe lie Pro Lys Asn Lys Glu Ser 
200 205 210 

ttt tgg ttt gat ttt tte cct gaa cca gaa ttt act caa tct aaa tat 1508 
Phe Trp Phe Asp Phe Phe Pro Glu Pro Glu Phe Thr Gin Ser Lys Tyr 
215 220 225 



ctt atg ata tat aaa gat aat gaa acg ctt gac tea aac aca age caa 
Leu Met lie Tyr Lys Asp Asn Glu Thr Leu Asp Ser Asn Thr Ser Gin 
230 235 240 

att gaa gtc tac eta aca ace aag taa ctttttgett ttggeaaect 
lie Glu Val Tyr Leu Thr Thr Lys 
245 250 



1556 



1603 



taectaetgc tggatttaga aattttattg caattctttt attaatgtaa aaaccgctca 1663 

tttgatgagc ggttttgtet tatctaaagg agctttaeet cetaatgetg eaaaatttta 1723 

aatgttggat ttttgtattt gtctattgta tttgatgggt aateeeattt ttegacagae 1783 

ategtcgtgc caectetaac aceaaaatca tagaeaggag cttgtagctt ageaaetatt 1843 



5 



ttatcgtc 



1851 



<210> 13 
<211> 251 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 13 

Met Glu Asn Asn Lys Lys Val Leu Lys Lys Met Val Phe Phe Val Leu 
15 10 15 



Val Thr Phe Leu Gly Leu Thr lie Ser Gin Glu Val Phe Ala Gin Gin 
20 25 30 



Asp Pro Asp Pro Ser Gin Leu His Arg Ser Ser Leu Val Lys Asn Leu 
35 40 45 



Gin Asn lie Tyr Phe Leu Tyr Glu Gly Asp Pro Val Thr His Glu Asn 
50 55 60 



Val Lys Ser Val Asp Gin Leu Leu Ser His His Leu lie Tyr Asn Val 
65 70 75 80 



Ser Gly Pro Asn Tyr Asp Lys Leu Lys Thr Glu Leu Lys Asn Gin Glu 
85 90 95 



Met Ala Thr Leu Phe Lys Asp Lys Asn Val Asp lie Tyr Gly Val Glu 
100 105 110 



Tyr Tyr His Leu Cys Tyr Leu Cys Glu Asn Ala Glu Arg Ser Ala Cys 
115 120 125 



lie Tyr Gly Gly Val Thr Asn His Glu Gly Asn His Leu Glu lie Pro 
130 135 140 



Lys Lys lie Val Val Lys Val Ser lie Asp Gly lie Gin Ser Leu Ser 
145 150 155 160 



Phe Asp lie Glu Thr Asn Lys Lys Met Val Thr Ala Gin Glu Leu Asp 
165 170 175 



Tyr Lys Val Arg Lys Tyr Leu Thr Asp Asn Lys Gin Leu Tyr Thr Asn 
180 185 190 



Gly Pro Ser Lys Tyr Glu Thr Gly Tyr lie Lys Phe lie Pro Lys Asn 
195 200 205 



Lys Glu Ser Phe Trp Phe Asp Phe Phe Pro Glu Pro Glu Phe Thr Gin 
210 215 220 



Ser Lys Tyr Leu Met lie Tyr Lys Asp Asn Glu Thr Leu Asp Ser Asn 
225 230 235 240 



Thr Ser Gin He Glu Val Tyr Leu Thr Thr Lys 
245 250 



<210> 14 
<211> 221 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 14 

Gin Gin Asp Pro Asp Pro Ser Gin Leu His Arg Ser Ser Leu Val Lys 
15 10 15 

Asn Leu Gin Asn He Tyr Phe Leu Tyr Glu Gly Asp Pro Val Thr His 
20 25 30 



Glu Asn Val Lys Ser Val Asp Gin Leu Leu Ser His His Leu He Tyr 
35 40 45 



Asn Val Ser Gly Pro Asn Tyr Asp Lys Leu Lys Thr Glu Leu Lys Asn 
50 55 60 

Gin Glu Met Ala Thr Leu Phe Lys Asp Lys Asn Val Asp He Tyr Gly 
65 70 75 80 

Val Glu Tyr Tyr His Leu Cys Tyr Leu Cys Glu Asn Ala Glu Arg Ser 
85 90 95 



Ala Cys He Tyr Gly Gly Val Thr Asn His Glu Gly Asn His Leu Glu 
100 105 110 



He Pro Lys Lys He Val Val Lys Val Ser He Asp Gly He Gin Ser 
115 120 125 

Leu Ser Phe Asp He Glu Thr Asn Lys Lys Met Val Thr Ala Gin Glu 
130 135 140 

Leu Asp Tyr Lys Val Arg Lys Tyr Leu Thr Asp Asn Lys Gin Leu Tyr 
145 150 155 160 



7 



Thr Asn Gly Pro Ser Lys Tyr Glu Thr Gly Tyr lie Lys Phe lie Pro 
165 170 175 



Lys Asn Lys Glu Ser Phe Trp Phe Asp Phe Phe Pro Glu Pro Glu Phe 
180 185 190 

Thr Gin Ser Lys Tyr Leu Met lie Tyr Lys Asp Asn Glu Thr Leu Asp 
195 200 205 

Ser Asn Thr Ser Gin lie Glu Val Tyr Leu Thr Thr Lys 
210 215 220 



8 



